LETTER TO THE EDITOR
Herein, we describe a case of MC referred as PKD (Figure 1 ). MC and PKD are similar in that both are characterized by attacks of involuntary movement triggered by sudden movement and lasting only a brief duration. We will discuss the essentials for differential diagnosis between PKD and MC.
The pediatrics department referred a 19-year-old man (III-2) with possible paroxysmal movement disorder. Since 12 years old, he noted difficulty with initiating movement and getting stiff at the start of voluntary movements. For example, when getting on the bus, he had difficulty with the first couple of steps because of his feet getting curled up and becoming stiff, which got better after several steps. His hand use was similarly impaired and would become stiff upon first grip. These problems worsened after a period of prolonged rest but did not occur in the middle of active exercise. The patient was conscripted to the military after 7 years of stable conditions. In the army, he was observed as having the same problems, which interfered with his military training, and he was asked to seek a medical opinion. At first, he went to the pediatrician treating his elder brother (III-1), who had been diagnosed with MC due to a difficulty relaxing his hand grip since the age of 13. The patient' s brother (III-1) had myotonia when gripping his hand and percussion myotonia in the thenar muscles and tongue. The presence of myotonic discharge was confirmed using electromyography (EMG), and a diagnosis of MC was made without genetic analysis. The pediatrician considered the patient's clinical history to be different from his brother's and referred the proband (III-2) to us, believing he might have a different disease.
After a careful interview, it was determined that the involuntary movement attacks occurred simultaneously with immediate movement initiation, did not spread to other body parts, always consisted of stiffening without chorea, and were consistently triggered after a period of prolonged rest. Upon neurological examination, his cranial nerve, sensory, and motor systems were normal, apart from grip myotonia in both hands. He did not have percussion myotonia or muscular hypertrophy. In the clinic, a prolonged resting period was required before sudden standing and walking to induce muscle stiffening in the legs. This stiffening was localized to the legs and hindered his first several steps but eventually disappeared, and he was able to walk normally. His creatinine kinase level and nerve conduction tests were normal. However, EMG revealed myotonic discharge. His parents had no relevant clinical history and were both normal on neurological examination. With a clinical diagnosis of non-dystrophic myotonia, Sanger sequencing of CLCN1 (NM_ 000083.2, all exons and flanking introns) and SC-N4A (NM_000334.4) was performed using genomic DNA from the proband and his family members. The proband (III-2), his elder brother (III-1), and his mother (II-2) all possessed a heterozygous missense mutation c.566C > G (p.S189C), and the patient was diagnosed with autosomal dominant MC (Thomsen disease) with a CLCN1 mutation. Treatment with 250 mg of acetazolamide twice a day reduced the frequency and severity of his symptoms to 20% of the initial state.
The involuntary movements in this case have several features of PKD: 1) they were triggered by sudden movements, 2) they were brief, 3) there was habituation, and 4) they occurred after periods of prolonged rest. 4 However, even without a family history of MC, there were still clues that pointed more towards MC than PKD 3, 4 : 1) the involuntary movements began simultaneously with the trigger; 2) they were restricted to the body part where the triggering voluntary contraction occurred and did not spread to other body parts; 3) the movements were always stiffening without chorea; 4) they occurred "consistently" after prolonged rest; and 5) there was no aura.
Interestingly, there are 2 cases of CLCN1 c. 1205C > T mutations in a report of PRRT2-negative sporadic PKD in a Chinese study. 5 The cases were mistaken as PKD initially because the patients had childhood onset of paroxysmal stiffness of limbs triggered by sudden movement and accompanied by preserved consciousness during attacks. However, when examined after identification of CLCN1 mutation, both patients displayed clinical features of non-dystrophic myotonia. One patient felt aggravation in cold weather, and both showed an unsatisfactory response to carbamazepine.
In another report, there was co-existence of CLCN1 and PRRT2 mutations in the father and son of one family. 6 The son had seizures in early infancy and PKD from 11 years of age, and the presence of a PRRT2 mutation was determined by genetic analysis. However, carbamazepine 100 mg twice daily failed to improve his condition. Further questioning and examination illuminated the presence of more severe attacks in cold weather, relief after repetitive movements, and mild percussion myotonia. EMG showed myotonic discharge, and the CLCN1 gene study showed two heterozygous CLCN1 mutations: c.1723C > T (p.P575S) and c.2492A > G (p.Q831R). A family study showed that since the age of 15, the father had suffered from limb stiffness triggered by the initiation of movement. These symptoms worsened in cold weather, and a gene study of the father showed the same mutations in PRRT2 and CLCN1.
In summary, MC can be differentiated from PKD by confirming that symptoms do not spread to other body parts, there is an absence of any choreic movement or aura, and a consistent immediate occurrence from the triggering sudden movement is present.
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